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Recognising the intent of affirmative action to include the largest minority group in 
Australia, young people with intellectual disability in schooling, I stretch the limits of 
this action to consider the role of special education teachers who teach mathematics 
and numeracy. I present empirical findings of a two-year qualitative and quantitative 
action research/appreciative inquiry study of the impact of special education teachers’ 
efficacy on student engagement in learning about mathematics. Evidence is drawn from 
a questionnaire, pre and post survey data, workshop evaluations and teachers’ action 
research portfolio reflections. I address the impact of the Professional Learning 
program, on teachers who teach mathematics, and document this to understand teacher 
efficacy and its benefits for students and the classroom environment. 
 
In this article, I present a study of special education teachers who teach mathematics in special 
education schools in Queensland to address affirmative action for students with intellectual disability; 
to document the academic professional consequences of professional learning (PL) for special 
education teachers. More specifically, data will be presented on the impact of the PL on teachers’ 
practice, their students’ learning and the professional environment of the schools. Drawing on an 
action research/appreciative inquiry approach, I pursued the question about the extent of the transition 
of knowledge from professional learning programs to the mathematics classrooms to better 
understand teacher efficacy and its impact. I take seriously the professional learning of teachers, 
through which I can envision a broad community of special education teachers and their students 
appreciating and enjoying access to learn about mathematics. By taking affirmative action into special 
education schools and mathematics classrooms I ask readers to consider questions of education access 
for all children, including those who, by virtue of disability, race, and socio-economic background 
have been disproportionally exported to the margins of Australian education (Senate Standing 
Committee on Education and Employment, 2016).  
 Before I move into the study, I invite you into several brief snapshots of the teachers’ 
thinking, drawing from the first questionnaire given to teachers at the PL in May 2014 (Table 1). 
They were asked to record one goal they would like to achieve by the end of the study. 
 
Table 1. Teachers’ goals by the end of the study 
 
 Goals 
1 Teach me more maths 
2 Exposure to maths  
3 Not use worksheets 
4 To teach maths using materials effectively 
5 Support students in critically reflecting 
6 My students grasping the concept of 1:1 
7 Create interesting meaningful hands on learning 
8 Using the body hand mind and 6 processes as a framework 
9 Be confident in my knowledge and teaching of maths 
10 More thorough understanding of maths terminology 
11 Confidently apply “Body, hand, mind” to all maths concepts 
12 Maths team being the call of support for maths in the school  
 
 
Special schools in Queensland provide access to state education only to students with disability, that 
is, students with intellectual impairment or with multiple impairments are eligible for enrolment 
(Department of Education and Training, 2016). Before a child can be enrolled at a special school: 
 
1. The student must be diagnosed with a disability or have a suspected disability which 
requires significant educational support. The diagnosis must include intellectual 
impairment. 
2. The disability must be verified, or be likely to be verified, as meeting the Education 
Queensland criteria for intellectual impairment. 
3. The special school must agree that the adjustments made at the school can meet the 
educational needs of the students. (Department of Education and Training, 2016) 
 
Funding for the study, the YuMi Deadly Maths Program was derived from twelve participating 
schools through the State Schools Queensland, Great Results Guarantee, a four-year funding 
initiative to improve student outcomes (Queensland Government, 2014). This program passes on to 
the schools, funding provided by the Australian Government's Students First initiative (Department of 
Education and Training, 2014). 
 
Education as an anti-poverty strategy and special education teachers 
Education is an anti-poverty strategy to protect children and young people with disability from 
disadvantage, but in Australia these people are the least likely to access an education that provides the 
best possible education outcomes (Commonwealth of Australia, 2010). They typically have low levels 
of literacy and numeracy knowledge and skills and, as a consequence, a seriously compromised future 
as adults (Senate Standing Committee on Education and Employment, 2016). Of concern is that this 
leads to reduced economic security, reinforces society’s low expectations of people with disability 
and underlies a life entrenched in a cycle of poverty and disadvantage (Organisation for Economic 
Cooperation and Development, 2011). Such an outcome is facing Australian society because of the 
rates of identification of intellectual disability increasing in childhood. 
 Statistical reports from the Australia Bureau of Statistics (ABS) (2012) demonstrate that in 
2012 there were around 668,100 Australians (2.9%) with intellectual disability, which represents a 
statistically significant increase from the estimated 565,000 people (2.6%) with intellectual disability 
in the 2009 Survey of Disability, Aging and Caring (ABS, 2009). Overall the rates of intellectual 
disability are higher for men (3.3%) than for women (2.6%) as shown in Figure 1. Australia is seeing 
an increase in intellectual disability in childhood with prevalence rates of 4% of children aged 0-14 
years (ABS, 2012). Children make up the largest proportion of the population with intellectual 
disability, with around one quarter being under the age of 15 years.  The rates being higher for boys 
than for girls. The difference is particularly marked for boys aged 0-14 years. They are twice as likely 
to have intellectual disability as girls in the same age group. 
 
Figure 1. Prevalence of intellectual disability, by age groups and sex, 2012 
 
 
 
 
 
Possible reasons for this occurrence may be due to the fact that boys have higher rates of some 
conditions that are more commonly associated with intellectual disability. For example, “young boys 
in this age group were 3.6 times more likely to have Autism or a related disorder than girls (50,500 
boys compared with 13,900 girls). Other possible reasons for a higher prevalence in boys include 
more frequent identification among boys due to challenging behavioural patterns in school, and 
increased adverse effect of maternal smoking and low birth-weight on neurological development 
among males” (ABS, 2012; see also Maulik & Harbour, 2013).  
 There is a greater awareness of the need for education access for children with intellectual 
disability. The Disability Standards for Education (2005),  emphasised the continued obligations of 
schools and education providers to  provide access for students with disability so that they can 
participate in learning without experiencing discrimination. Intertwined with this awareness is the 
need for suitably qualified teachers who are capable of providing learning opportunities that are 
informed by the Australian Curriculum  Reporting and Assessment Authority (2013). For the 
purposes of this paper one area that is of current concern nationally and internationally is 
mathematics. 
 Empirical research evidence demonstrates that teachers, including special education teachers, 
lack sufficient mathematics and pedagogical content knowledge (e.g., Ball, Thames & Phelps, 2008; 
Lannin et al., 2013). Currently in Australia, students with intellectual impairment and additional 
disabilities struggle to learn essential concepts and skills at primary and secondary levels of 
schooling. Although there is a strong commitment from teachers to support students with learning 
mathematics, their preparation and capacity to teach it is of concern (Browder, Spooner, Ahlgrim-
Delzell, Harris, & Wakeman, 2008). Research indicates that many have a poor understanding of 
teaching and learning for specific content areas, impacting on their efficacy towards mathematics and 
resulting in an overemphasis on procedural and low-level skills. Limited use is made of multi-modal 
and multi-sensory instruction that more fully advances students’ development of conceptual 
understanding of use of mathematics ideas, equipment and materials (Browder et al., 2008; Hunt, 
Valentine, Bryant, Pfannenstiel, & Bryant, 2016). The student, teacher interconnections within the 
field of mathematics education have created a significant loss of educational opportunities for 
students with disability (Browder, Spooner, Ahlgrim-Delzell, Harris, & Wakeman, 2008). This 
concern provides the context for understanding of teacher efficacy in the study. 
 
Teachers professional efficacy 
In education settings change is often seen as difficult, uncomfortable and stressful even when it is for 
the better (Tschannen-Moran, Woolfolk & Hoy, 1998). It can have a negative effect on teachers’ 
personal teaching efficacy. Change challenges teachers’ existing beliefs about the effectiveness of 
their teaching practice. It is a gradual and difficult process for them.  To address any slumps in their 
confidence, teachers need encouragement, support and feedback as they learn about new approaches 
and then trial and implement them into their classrooms. This lower confidence may persist until such 
time that teachers see evidence of improvements in student learning. 
 Efficacy is identified as playing a key role in schooling and changing teachers’ practice 
(Bandura, 1997; Gabriele et al. 2007; Tschannen-Moran, et al., 1998). Described in various ways, 
teacher efficacy is referred to as the motivation that teachers expend on effort to implement a 
program. It is about teacher’s willingness to set challenging goals and the persistence to see them 
through (Gabriele et al. 2007). From this perspective, teacher efficacy influences their determination 
and adoption of new ways of teaching by increasing their willingness to take risks and persist with 
difficulties and setbacks that come with the implementation process (Gabriele et al. 2007).  
 Reflection is a critical element in the development of teacher efficacy because it provides 
opportunities for teachers to reflect on and interpret their past performance. They can attribute their 
success or failure and make judgments about their capabilities and deficits about teaching 
competence. Thus, teachers can “weigh their self-perceptions of personal teaching competence in 
light of the assumed requirements of the anticipated teaching task” (Tschannen-Moran, et al., 1998, p. 
239). In doing so, the evidence of their past successes will strongly influence their expectations about 
themselves and the program in the future.  As they make sense of their teaching, take ownership and 
manage the implementation processes in their own ways, student efficacy also has the potential to be 
influenced positively (Bandura, 1997; Tschannen-Moran, et al., 1998). When teachers take an interest 
in and notice students’ thinking during maths lessons, deep and sustained transformations occur in 
teachers’ and students’ efficacy. They are provided with efficacy information that sustains the 
motivation to keep teaching the kinds of lessons that are successful, increasing their efficacy as well 
as their students’. 
 
Professional Learning Program 
The program was designed for teachers (Preparatory to Year 10) who teach students underperforming 
in mathematics in special education schools in Queensland. Originally developed by a team of 
researchers at the Queensland University of Technology (QUT) (Ewing, Sarra, Cooper & Matthews, 
2014; Ewing, Cooper, Baturo, Matthews & Sun, 2010) it focused on schools with high Aboriginal and 
Torres Strait Islander students who were underperforming in mathematics. More recently the program 
has been used in classrooms in special schools in Queensland and Victoria. The program is 
underpinned by Payne and Rathmell’s (1975) theory of mathematics learning and Bruner’s (1960) 
three modes of representation (enactive, iconic and symbolic) both are represented through a four 
phased instructional cycle, reality, abstraction, mathematics and reflection (RAMR). Each phase 
builds on from and is connected to the previous phase to stimulate and encourage conceptual 
understanding as well as automaticity and fluency. 
 
1. R = learning through awareness of local cultural and environmental knowledge and 
experiences about the idea; constructing and participating in kinaesthetic activities that 
introduce the idea and are relevant in terms of knowledge and experience. 
2. A= learning through the process of abstracting the idea from reality and representing it 
using the body-hands-mind; creating representations of it using the hands-body-mind—
multisensory experiences, materials, language and symbols. 
3. M=learning through enabling the appropriation of formal language and symbols for 
mathematical ideas; practicing to become familiar with all aspects of the idea. 
4. R= learning through connecting the idea back to reality enabling the validation and 
justification of own knowledge; using reflective strategies-flexibility, generalising, 
reversing, and changing parameters. 
 
The phases are interconnected and not viewed as discrete and isolated throughout instruction. 
Teachers’ and students’ explicit connections from one phase to another are essential for learning 
concepts and skills.  Without this awareness students are likely to feel as though they are memorising 
isolated procedures that have little connection to what they are learning. 
 There are several benefits for teachers who use the instructional cycle for teaching 
mathematics to students with disability. First, the RAMR instructional cycle provides multimodal 
forms of learning and opportunities for students to see their realities of mathematics in everyday life, 
orienting themselves to those ideas and the context from which they arise. These forms of learning 
include seeing, hearing, touching and muscle movement—visual, auditory, kinaesthetic, and tactile 
learning aids memory and retrieval skills (Hunt, Valentine, Bryant, Pfannenstiel, & Bryant, 2016; 
Witzel, Riccomini, & Schneider, 2008). Second, students with disability and those who struggle 
because of other factors have multiple characteristics that affect their ability to learn mathematics. 
These characteristics include impulsivity, language deficits, hyperactivity and lack of prior 
knowledge, memory difficulties and motivation problems. They create the need for connecting the 
importance of content to everyday life to increase motivation (Browder, Spooner, Ahlgrim-Delzell, 
Harris, & Wakeman, 2008). Third, body movement and manipulation of materials in the reality and 
abstraction phases allows students to represent their reality using their hands, body and mind, 
materials, symbols and language in a range of ways to create meaning (Payne & Rathmell, 1975). 
These phases allow students to recognise new experiences as having the similarities of an already 
formed experience (White & Mitchelmore, 2002). Fourth, through this process, the construction of 
knowledge and meaning making becomes a necessary condition for mathematics learning (Voigt, 
1994). Finally, the setting of problems back in reality enables students to validate, justify and 
generalise their own knowledge so that they can extend on ideas. 
 To document the impact of the transition of knowledge from the professional learning 
program to the mathematics classroom to better understand teachers’ professional efficacy a research 
design was crafted to answer the following four questions. 
 
1. Who are the special education teachers? 
2. What is the impact of the PL program on teachers’ mathematical knowledge, experience 
and confidence? 
3. What is the impact of PL program on teacher efficacy? 
4. What is the impact of the PL program on teacher efficacy and students’ engagement in 
learning about mathematics in classrooms? 
 
The research questions required that a quantitative analysis be undertaken to assess who the special 
education teachers were, their qualifications and concerns. Another quantitative analysis was 
necessary to identify the teachers’ efficacy pre and post the PL workshops. Further, qualitative 
analysis was undertaken in the form of a professional portfolio, thus encouraging teachers to 
document the impact of the PL program on their practice, the students and classroom environment. 
 
Method: The study and the intention of affirmative action 
The study recognised the intent of affirmative action and necessitated a collective approach which had 
horizontal and vertical dimensions. The vertical dimension involved exchanges of views at different 
levels, e.g., between twelve schools and principals and forty-eight teachers. The project facilitated the 
engagement of two teachers to actively champion and promote the project across the twelve schools. 
In a sense they were the “stewards of learning” who valued learning and were committed to it through 
their role (P. V. J. Bredeson, O.,, 2000, p. 391). Through regular communicative tools such as email, 
telephone conferences and intensive face-to-face PL workshops, the project team and participants, 
regularly collaborated across all aspects of the project. These strategies contributed to the “population 
of values” (Davis & Dart, 2005),  influencing participants and other teachers horizontally within 
schools. Given the substantial significance of the issue that this project aimed to address, it promoted 
ways for bringing people together as a collective in a group context to participate in organisational 
learning and change, knowledge sharing and making sense of impact. It advocated considerable 
dialogue about whether the proposed change was sustainable, who benefited and, would other 
supporters of the project like it—all of these elements personified views about priority values. 
 An action research/appreciative inquiry (AI) study was used to monitor and evaluate the 
impact and interconnections with the change process for schools, principals and teachers (Ford & 
Ashford, 2000; Hammond, 1996). AI has been identified as a reconfiguration of action research 
within organisational settings such as schools. It is described as a strategic planning model, 
participatory and a system-wide approach that seeks to discover what works based on solutions that 
exist currently within organisations such as the schools. 
 
Ethics 
Ethics approval to conduct this study was granted by the author’s university human research ethics 
committee (Approval number 1300000001) and the Department of Education, Training and 
Employment, Queensland. Participant consent was sought in written form using university ethics 
approved participant information and consent forms. 
. 
Participating schools, principals, teachers and students 
The twelve participating schools were from regional and metropolitan areas of Queensland. The 
participants in the project included twelve Principals and forty-eight teachers. Principals were 
required to attend the first day of workshops in 2014 and 2015; this was to ensure that they were fully 
aware of the program, its intentions and purpose. They were tasked with creating a vibrant and 
successful learning community so that it becomes  a collaborative venture among all staff all 
participating schools (Bredeson, 2000). As they were responsible for distributing the funding the 
program, building their capacity about the change processes involved, including the demands of 
teachers, were important to its successful implementation.  
The principals, in conjunction with individual schools’ leadership teams selected four highly 
motivated teachers from a range of school year levels to participate and lead the program in their 
schools. Two project champions were nominated by the Principals’ leadership team to guide the 
overarching implementation of the project. 
 Although students were not involved in the project at a primary level, teachers were asked to 
report and analysis their progress through the trial and implementation process. Students attending the 
participating special schools included students with intellectual impairment and with additional 
disabilities (Autistic Spectrum Disorder, Physical Impairment, Hearing Impairment and/ or vision 
Impairment). Coupled with this complexity, nearly 72% of the student population of the 12 schools 
came from low socioeconomic, English as a Second Language and refugee backgrounds. The 
challenges that the schools faced in responding to such diversity included trying to support students 
who experienced multiple and cumulative disadvantages because of their disability and belonging to a 
number of disadvantaged groups. 
 Schools were provided with 1 x 1-day visit per year (2 days across 2 years) to support 
teachers through lesson modelling, observations and critique of practice. This process is in line with 
supporting teachers through change processes as they learn and trial new approaches. Participating 
schools were provided with supporting documents about the approach to teaching mathematics and 
resources on how to implement the project’s approach (Table 2). 
 
Table 2. Timeline for PL program 
 
Participants were trained in action research and inquiry to monitor their progress with the 
implementation of the program.  They were workshopped on how to monitor their activities in their 
schools and gather data by way of a reflective portfolio that contained: (a) teaching plans (RAMR 
cycle) and analysis and, (b) student pre-post test results and analysis. 
 
Data Collection strategies 
As part of participation in PL workshops principals and teachers were asked to complete an 
evaluation, a questionnaire and survey (Table 3). Evaluative data was collected to identify the impact 
of the PL workshops. It allowed for understandings of areas that needed strengthening and improved 
during future workshops. A 5-point Likert scale was administered to participants at the conclusion of 
each workshop day with the results shown in the tables below. 
 The questionnaire was administered to participants (principals and teachers) at the Round 1 
workshops (N=60) with 93% response rate (n=56) so as to build knowledge about the participants. A 
range of questions focused on demography and identifying background variables including diversity 
of school community, teacher qualifications, number of years at previous/present school and views 
about teaching and student learning. 
 The survey was administered in 2014 (n=36) and again in 2015 (n=7). It asked several 
questions related to teachers’ practice. The information assisted the project team with understanding 
the specifics of what teachers did in their classrooms. The portfolios aimed to identify the impact and 
increases of teacher efficacy as documented in their practice, student learning and the classroom 
environment.  
  
 Round 1 Round 2 
2014 Pre-foundational process; Number; 
Action research 
School change and leadership; Operations; 
Measurement 
2015 Geometry Algebra; statistics and probability 
Table 3. Data collection strategies 
Research question Method Sample Outcomes 
Who are the special 
education teachers? 
1. Questionnaire 
administered at 
commencement of PL 
workshop in 2014 
n= 56 Highest university qualification 
Specialisation 
Year of completion of qualification 
Perceptions about mathematics 
Approach to teaching mathematics 
Role in school for implementing PL 
program 
Students mathematical areas of difficulty. 
What is the impact of 
the PL workshops on 
teachers’ mathematical 
knowledge, experience 
and confidence? 
1. Workshop evaluations 
administered at completion 
of program of workshops 
2. Survey of teachers 
administered in 1st and 2nd 
year of program 
3. Portfolios 
n= 25 
 
 
n=36/7 
 
 
n=48/25 
Perceptions about PL and mathematics 
Transition of PL to the classroom and 
students 
Confronting challenges 
Taking risks to trial new ideas 
What is the impact of 
PL workshops on 
teacher efficacy? 
 
1. Survey of teachers 
administered in 1st and 2nd 
year of program 
2. Portfolios 
n=36/7 
 
 
n=48/25 
Trialling new ideas with students 
Reflecting on teaching 
What is the impact of 
the PL workshops on 
teacher efficacy and 
students engagement 
in learning about 
mathematics in 
classrooms? 
 
1. Portfolios n=48/25 Analysis of impact of trial of program on 
teacher practice, students and classroom 
learning environment 
 
Analysis 
Who are the special education teachers 
Participants were asked about the their highest university qualification, specialisations, year of 
completion, perceptions about mathematics, approach to teaching mathematics, role in school for 
implementing PL program and students mathematical areas of difficulty. Figure 1 shows the highest 
university qualification of participants. Of significance is that of the participants who completed the 
questionnaire 98% have a university qualification ranging from Bachelor of Education to a Graduate 
Diploma and or Certificate. Of interest 35% identified as having a qualification in the special 
education field, for example, Autism studies.  
 Current data from labour market research on school teachers (Department of Employment, 
2015, p. 16-17) reports that 48% of teachers of special needs in primary school had less than one year 
of tertiary study in this area. School employers identified that it was difficult to attract teachers with 
relevant experience in special schools but were willing to compromise to fill their positions with 
many hiring learning support teachers instead of special education teachers. Reasons applicants were 
unsuitable included that they did not have specific special education qualifications and lacked 
experience teaching students with special needs or a particular learning disorder such as autism. 
 
 
 
 
 
 
 
Figure 2. Highest university qualification of study participants 
 
 
The results also indicated that the strand of Number (ACARA, 2011) was strongly identified as an 
area of student difficulty. Of significance was the large percentage attributed to Number (n=68%) 
(identified by participants as before and after, more than/less than, trust the count, value of numbers, 
number formation, teen numbers, place value, renaming/regrouping). If we include “other” with this 
portion, nearly 97% of difficulties are associated with this topic (and including language, multistep 
problems, generalisation, abstract ideas, conservation and comparing). These results emphasise the 
complexities for teachers and the challenging situation that they find themselves in when teaching 
students with intellectual disability. 
 
What is the impact of the PL workshops on teachers’ mathematical knowledge, 
experience and confidence? What is the impact of the PL workshops on teacher 
efficacy? 
 
As part of the study evaluative data pertaining the PL program was considered important to 
understanding the teachers’ perceptions of the program and their professional efficacy. An 
anonymous evaluation survey was provided to participants each day so they could rate and comment 
on the program workshops. Table 4 and 5 provide a sample of responses from participants who 
BA, Grad Dip Education Bachelor of Arts/Postgrad 
Cert in Special Ed (Autism)
Bachelor of Education
Bachelor of Education ‐= 
Special Education
Bachelor of Education Early 
Childhood
Bachelor of Education, 
Post Graduate in 
Education, Post 
Graduate in Autism 
Studies (currently)
Bachelor of Science
Graduate Dip in 
Education
Graduate Certificate in 
Autism Studies
Degree
Degree ‐ B Learning 
Management
Degree ‐ Learning 
Management ‐‐ nearing 
completion of Graduate 
Certificate
Graduate Certificate
Graduate Diploma
Graduate Diploma 
Special Education ‐
Intellectual Impair. 
Honours
Master of Educational 
Studies in field of special 
needs and behaviour 
management
Masters of Education
Educational Management 
and Administration
Masters of 
Special 
Education
PACE
Highest university qualification
attended the second (2014) and third (2015) round workshops.  
Table 4. Sample responses from participants who attended the second (2014)  (n=50) 
 
Q1. As a consequence of commencing the second round of PD how confident are you feeling with 
implementing the program or elements of it? 
A whole school 
vision is clearer. 
Happy with where 
we have been, 
what we have 
implemented to 
date, however, 
very clear on our 
action plan for 
2015. 
Hearing how other 
schools are working 
and processing 
priority areas, 
possible focus areas 
to start into in 2015 
has been beneficial 
to me and I feel 
confident that I can 
put a framework for 
2015 in place. 
I am feeling 
confident in being 
able to take ideas 
back to my school 
for other teachers. I 
am also excited to 
start more activities 
with my students. 
We have already 
implemented 
elements into our 
school (number). 
Feeling confident to 
implement 
measurement after 
this round. 
Quite confident. It’s 
great to see the 
underpinnings 
clearly – i.e. 
Rathmell Triangle, 
pre-foundational 
processes etc. 
flowing through. 
Q2. What aspects do you see that you have to work on further or would like more information on? 
Developing 
methods for 
planning 
frameworks for 
our school. 
Sharing teaching 
with other staff. 
There were still 
differing ideas 
about body 
activities. 
As the majority of 
our students work 
in the pre 
foundation phase, I 
need to get the 
teachers to 
understand the pre 
foundation stages 
and work within the 
phase and shift to 
working in body, 
hand, mind. 
Collecting an 
activity bank. 
Trying to roll out 
the use of  the 
program to the rest 
of the school. 
 
The responses to Q1 and 2 from the Round 2 2014 anonymous evaluation indicate that whilst there 
are challenges for the teachers, these challenges appear to be affirmative. One reason for this is the 
use of the term “confident” in the first series of responses. The responses are encouraging because as 
the teachers learn about new approaches they appear to be transitioning them to the classroom and 
students. Of particular interest is the collective approach that is evident in the responses.  The 
evidence suggests a vertical and horizontal dimension. The vertical dimension is reflected in the 
response, “hearing how other schools are working…”. The horizontal dimension is demonstrated  in 
the responses such as “ whole school vision is clearer”, “feeling confident in being able to take ideas 
back to my school for other teachers” and “we have already implemented elements into our school”. 
 Although limited, each of the responses, provide evidence that the program is contributing to 
the population of values, that is, influencing other teachers in their respective schools (see Davis & 
Dart, 2005).  Of further significance is that the teachers are demonstrating an increased willingness to 
take risks and persist with the difficulties that come with the implementation process. A critical 
element in the development of teacher efficacy is that it provides opportunities for teaches to reflect 
on and interpret their past performance (Tschannen-Moran, et al., 1998). This aspect is particularly 
evident in the responses to question 2. The use of the terms “developing methods”, “still differing 
ideas”, “I need to get the teachers to understand…”, “collecting a bank” and “trying to roll out the use 
of the program”.  Such statements provide evidence that teachers are making sense of the 
implementation and taking ownership and management of the implementation process.  
 The responses in Table 5 reflect and build on from the responses in Table 4. It is not known if 
the responses are from the same participants as the evaluation was conducted anonymously.  In Table 
5 the responses are from 2015. Of particular significance in the responses to the first question is the 
use of the terms, “love”, “good ideas” and excited”. These terms are evaluative and reflect increasing 
efficacy. Interestingly, the response “haven’t taught any geometry apart from recognising 2D and 3D 
shapes and properties of shapes” suggests that this teacher’s awareness of the strand of Geometry has 
increased  whilst alerting her/him to the narrowness of her/his focus stated in the response.  
 
Table 5. Sample responses from participants who attended the second (2015) (n=52) 
 
Q1. As a consequence of commencing the first round of PD in 2015 how confident are you feeling with 
implementing Geometry ideas into your teaching program? 
I love geometry and 
I can see where I 
could implement 
some ideas. 
Some good ideas. 
Good to look at and 
play with different 
equipment. 
Haven’t taught any 
geometry apart 
from recognising 
2D and 3D shapes 
and properties of 
shape. 
Reasonably. The 
focus on vocabulary 
building and our 
students’ reality. 
Yes excited. 
Q2. What aspects do you see that you have to work on further or would like more information on? 
More reference to 
how the activities 
sit within the 
RAMR model. 
Bringing these 
concepts down to a 
level that my 
students can grasp. 
Symmetry 
(rotational). 
How to ensure the 
language is explicit, 
intentional and not 
‘overcrowded’ or 
above our students. 
Working other 
aspects of maths 
besides number. 
 
The responses in question two suggest that teachers are wanting to learn more about mathematics 
content and pedagogical content and how to plan for teaching using the RAMR model.  This is 
affirmative because it demonstrates that teachers are taking an interest in their teaching for student 
learning. It is through this process that much deeper transformations occur in teachers’ and students’ 
efficacy. 
 A Likert scale survey was administered in 2014 (n=36) and again in 2015 (n=7) (Table 6 & 
7). It asked several questions related to teachers’ practice. A value (1 strongly disagree to 5 strongly 
agree) were assigned to each response allowing for reporting a single average for each response. 
 
Table 6. Average agreement with each statement related to teachers’ practice 2014 (1=strongly 
disagree, 5 = strongly agree) 
 
Items about teachers’ practice 2014 
Used 
in 
2014 
1. I display charts or reference materials that relate to mathematical concepts I am teaching in my 
room 3.8 
2. I link my students’ reality (Prior Knowledge) to the teaching of mathematics 4.1 
3. I give verbal & non-verbal feedback to students in regards to their mathematics learning 4.4 
4. I ensure that goals for maths are set in my classroom and that the strategies for improvement are 
evident & understood within the process 3.7 
5. I connect the students’ reality experiences to abstract the language, represent that reality and being 
using symbolic language 3 
6. I give my students opportunities to use their whole body, hands & minds/images 3.6 
7. I use pre/post testing in my classroom to plan for future teaching 3.4 
8. I track to see how students are doing within a lesson by ‘ checking-in 4 
9. The maths concepts that students learn are situated in reality and guided by the abstraction process 3.6 
10. I include  opportunities for students to critically reflect on their learning of maths 2.4 
11. In my maths lessons I guide students with critically reflecting on their maths learning 3 
12. I am confident with teaching maths in my classroom 3.4 
 
Results from the survey (2014) captured a range of item difficulties including critical reflection in 
mathematics lessons and connecting realistic experiences to abstract language symbolic language. 
There are reasons for why this might be the case including that student characteristics such as 
impulsivity, language difficulties, hyperactivity, lack of prior knowledge, memory difficulties and 
motivation problems may impact on their capacity to reflect on their learning. However, I also found 
that most of the items in the survey were easier to endorse For example, there was a degree of 
agreement with statements 2, 3 and 8. Statement 2 (4.1) which focused on the link to reality suggests 
that the teachers recognise the importance of developing students’ awareness of maths ideas in the 
local environment. Statement 3 (4.4) highlights the importance of providing verbal and non-verbal 
feedback to students. Feedback is critical to the teaching and learning process (Jeltova et al., 2011). It 
leads to students recognising their next steps and how to take them. It is underpinned by confidence 
that every student can improve and it involves every teacher and student reviewing and reflecting on 
the teaching and learning. These characteristics contrast with assessment that simply tests procedures.  
 Table 7 shows the average of agreement with each statement from participating teachers in 
2015. Whilst 48 teachers and 12 principals participated in the program the overall response rate was 
12% and therefore renders this survey as not comparable to the 2014.  Nonetheless, of the 
participating teachers who completed the survey the results captured strong indications of the 
participants embracing the change process and trialling and implementing the program into their 
classrooms (Gabriele, et al., 2007). Efficacy plays a key role in changing teachers’ practice and these 
results indicate that the teachers were willing to be challenged and persist to see through difficulties 
that come with the implementation process. The results also indicate that teachers have worked to 
transition ideas from the PL program to the classroom (see Clemans, Berry, & Loughran, 2010). It 
suggests that the teachers have reconnected with their professional expertise as this process has 
facilitated their making connections between their teaching, student learning and the classroom 
environment.   
 
Table 7. Average agreement with each statement related to teachers’ practice 2015 (1=strongly 
disagree, 5 = strongly agree) 
 
Items about teachers’ practice 2015 
Used 
in 
2015 
1. I display charts or reference materials that relate to mathematical concepts I am teaching in my 
room 
3.8 
2. I link my students’ reality (Prior Knowledge) to the teaching of mathematics 4.2 
3. I give verbal & non-verbal feedback to students in regards to their mathematics learning 4.7 
4. I ensure that goals for maths are set in my classroom and that the strategies for improvement 
are evident & understood within the process
4.4 
5. I connect the students’ reality experiences to abstract the language, represent that reality and 
being using symbolic language 
3.1 
6. I give my students opportunities to use their whole body, hands & minds/images 4.7 
7. I use pre/post testing in my classroom to plan for future teaching 4.4 
8. I track to see how students are doing within a lesson by ‘ checking-in” 4.4 
9. The maths concepts that students learn are situated in reality and guided by the abstraction 
process 
4.5 
10. I include  opportunities for students to critically reflect on their learning of maths 3.1 
11. In my maths lessons I guide students with critically reflecting on their maths learning 3 
12. I am confident with teaching maths in my classroom 4.1 
 
The adoption of reflective portfolios as a research strategy in the project aimed to engage teachers in 
their own learning as well as that of students. Through this process, teachers could trial new 
techniques as well as create new professional learning collaborations. Teachers, however, needed to 
believe that they could perform instructionally related tasks that were likely to bring about increased 
student learning. The following sections describe this aspect in more detail. 
 
What is the impact of the Pl workshops on teacher efficacy and students’ engagement in 
learning 
 
Of the total number of participating special school teacher participants in 2014 ሺܰ ൌ 48ሻ forty-eight 
portfolios ሺ100%ሻ from 12 schools were received in Round 1 in 2014. This represents a substantial 
result for the project and in doing so demonstrates the high level of engagement of participants in the 
project. In 2015 twenty-five portfolios were received from the twelve schools.  
 
The data from the portfolios indicate that the experience of moving the PL to the school, classroom 
and students allowed the teachers to reconnect with their professional expertise. Clemans et al., 
(2010)  reinforces this aspect by stating that this process facilitates the teachers making connections 
between their teaching, student learning in the classroom and the  staffroom. It encourages the 
teachers to build on their professional strengths and practices that they use to engage learners and 
share these with their colleagues. Excerpts from the portfolios express these connections. 
 
Staff and Students found this topic fun and exciting.  Also found that since students enjoyed it so 
much, they seemed to understand concepts quickly. 
 
Some positional Activities: Students chose a toy and I asked them to place in a drawer, under the 
chair, on the shelf, beside the sink etc. Introduced the idea of stepping over the chair and then 
under the table.  The students then created their own obstacle course around the classroom.  It was 
amazing to watch the students understand and self-direct their learning. (Portfolio, teacher, 
Karolina) 
 
As Karolina made the connections between her teaching, other staff and the students’ learning, she 
will be more readily able to “see” in the future how with increasing efficacy she will be able to weigh 
her perceptions of her teaching and personal competence. Past successes will strongly influence her 
expectations about herself, her staff and students as they learning about mathematics. 
 
Able to expose students to broader concepts/big ideas through … pedagogy. Still developing 
further means for pre-post assessment that is accessible for all students. Pedagogy allows for 
engagement of students at various levels throughout lessons 
 
Students require further intervention to make links between reality/abstraction phase of learning 
and the mathematics. Continued work (at a school level) on frameworks/templates for recording 
planning. 
 
Some students may have not shown vast development by moving through content, however their 
engagement and understanding of concepts appears to have been consolidated. Students may at 
times make links to previous learning experiences through other activities. (Portfolio, teacher, 
Katherine) 
 
Past success and experience allows for making sense of teaching. Katherine shows that she is taking 
ownership of the implementation process in her own way. In doing so, the students’ efficacy is 
showing to be affirmatively affected. When teachers like Katherine take an interest in and notice 
students’ thinking and learning during mathematics lessons, transformations in teaching and learning 
occur. 
 
Engagement levels: Students enjoyed the hands on, kinaesthetic activities to explore key concepts.  
Students responded well to the use of stories to help define key terminology. Some of our students 
with Autism found group work on the floor, away from their desks a little difficult so visual 
symbols of tasks, “first this, then this” cards, and reward systems were put in place.  
 
Confidence levels: Students were more willing to try new activities and tasks as the cycle went 
on. All students had a go and enjoyed being praised and rewarded for their attempts. (Portfolio, 
teacher, Kalila) 
 
So, too, does the teaching and learning environment get transformed. When students are engaged in 
multi-sensory learning to investigate and learning about mathematics as evidenced in Kalila response, 
their development of conceptual understandings of mathematical ideas and to use them, they are 
provided with efficacy information. This information is what sustains the motivation to keep teaching 
the kinds of lessons that are successful for students, increasing their efficacy as well.  
 
Most students were unable to complete the Schedule Early Numeracy Assessment (SENA). 
QCIA assessment was more successful as it allowed students to be assessed by using observation 
of hands on activities (anecdotal records, photographs and video) rather than pen-paper 
assessment. 
 
RAMR cycle was helpful as a planning tool. All students were able to access the ‘reality’ and 
‘abstraction’ phases. Some students had difficulty moving into the ‘maths’ phase. 
 
All students had difficulty moving from body-> hand-> mind activities. All students needed to 
continually participate in body activities to meet their sensory needs. Some students experienced 
anxiety when being asked to complete worksheets or written activities and these needed to be 
modified to include a body activity.  
 
Students had difficulty retaining information learned from one day to the next. Point in time 
assessment was unable to be used, rather students needed to show that they could complete the 
task on several different occasions to show that they had retained what they had learnt. 
 
All students had difficulty generalizing the skills learnt. All lessons needed to be repeated in 
different locations and with different staff (both familiar and unfamiliar).   
 
Continue our committee fortnightly meetings. 
 
To assist with Diagnostic testing as such we will be trialling for the rest of 2015 using the 
Numeracy Indicators.  This will include a comments section that will include the level of support 
the student requires to complete the task is recorded.  There will be a colour code key which will 
include  baseline data and then different colours for when the student progresses. 
 
The four of us who participated in the project will become support staff for different areas of the 
school. (Portfolio, teacher, Shakira) 
 
And finally, Shakira is confronted with the profound issues related to assessment for students with 
disability which fundamentally shaped the direction she would take with assessing student learning 
and planning for her teaching. She does appear to have confused the role of the SENA (see Wright, 
Martland, & Stafford, 2006) as she implies that it is a pen and paper test, rather it is a diagnostic 
interview schedule. The importance of teachers like Shakira transitioning the knowledge and 
experience from the PL to her school, the staff and students was integral to the ways in which she 
would implement the program. She learnt about her role and the purpose of her work and developed 
effective approaches for collective transformations at her school.  
 The PL program aimed to bring about affirmative action by the teachers who taught 
mathematics in special schools in Queensland. More specifically it aimed to develop teachers’ 
efficacy and the impact that this would have on the transition of the program to schools, other staff, 
students and the learning environment of the classroom. These aims are worthy of examining in light 
of the data portrayed above. 
 
Lessons from the PL program 
An evaluation of how the PL program ably supported the teachers’ and principals’ learning needs to 
be considered given the core professional curriculum and pedagogy that were presented for these 
educators and how the PL program attempted to address these issues. In what follows, I highlight 
several significant issues that the teachers and principals confronted and the capacity of the PL 
program to respond appropriately. 
 Starkly apparent in the goals presented early in the paper was evidence that these teachers had 
very specific but complex goals that they wanted to achieve in the PL program. Most of these goals 
posed difficulties for the teachers. In doing so, they brought to light their vulnerabilities within a 
complex teaching and organisational context that required them to be responsive to the leadership and 
culture of their schools, the mathematics learning of the students, and the collective professional 
relationships with their colleagues; not to mention the pedagogy of professional and mathematics 
learning. They were expected to develop and evolve from classroom teachers to teacher educators 
who could speak with authority about mathematics education for special schools—a challenging and 
complex task as Tschannen-Moran et al., (1998) explain: 
 
Although the level of collaboration in a school has been linked to higher efficacy among teachers 
(Chester & Beaudin, 1996; Rosenholtz, 1989), conversing with peers may also have a negative 
impact on the implementation of new programs. Collective inefficacy may inhibit attempts to try 
new methods. Among efficacious teachers, the fewer task-relevant collegial interactions they 
reported, the more likely they were to use newly adopted curriculum guides (Poole & Okeafor, 
1989; Poole, Okeafor & Sloan, 1989). 
 
While such collaboration and conversation with peers is critical to the success of the program in the 
participating schools, the study had not formally anticipated the importance and significance of 
teachers evolving to become teacher educators. This evolution is complex  with teachers likely  to 
experience a sense of fear and feeling that they would be seen as imposters by their colleagues—self-
doubt (Clemans et al., 2010). The development of the professional learning teams (teacher educators) 
within each of the schools provided them with the intimate space in which to share their trials, 
frustrations, vulnerabilities and insights. In doing so, the teams offered the potential to more explicitly 
and affirmatively to take up issues related to the implementation of the program and of becoming 
teacher educators. These strategies work to build their efficacy. 
 The PL program and school principals asked participating teachers to take up the role of 
teacher educators. Explicitly this role required learning through collaboration with teachers becoming 
knowledgeable and knowing people who could educate their colleagues in the context of professional 
learning. These ideas are congruent with the appreciative inquiry/action research methodology that 
was used in the study. This approach enabled teachers to identify themselves as knowable and able to 
develop and articulate their professional knowledge with leading learning with their school 
colleagues. Whilst the writing of the portfolios was an individual endeavour, this approach fostered a 
powerful environment for professional learning where affirmative action could be documented, 
analysed and reported. 
 The aspects of the program discussed above, together with its focus on students with 
intellectual disability and mathematics education, emerge as holding relevance to supporting the 
development of skills of teachers who participated in it. However, there does need to be explicit 
recognition of the ways in which teachers are asked to be involved in programs such as the one in this 
study and how they are to become teacher educators—thus building their efficacy. These two roles are 
different and entail varying skill sets and knowledge. The recognition of the vulnerability issues and 
difficulties that they encountered as they moved between these two roles in the program holds 
implications for other programs that aim to encourage and shift teachers into new roles and spaces as 
leaders. Without this recognition inefficacy is likely. There is a tendency to assume that teachers can 
shift roles and that this process is unproblematic (Clemans et al., 2010). Given that teachers’ 
foundations are framed within classrooms, such spaces might be the reference points for beginning in 
the role of teacher educator in the program where they could rehearse the transition of knowledge and 
learning that they subsequently experienced. Finally, this study has reminded me that whilst engaging 
and encouraging teachers to learn about the what of mathematics and how to teach it in engaging 
ways to students with intellectual disability, I cannot overlook that importance and significance of the 
“who I am” and how this evolves over the duration of PL and beyond. 
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